at the age of 86. His body was cremated and, at his request, the ashes were scattered on a grassy Cotswold hillside near Birdlip. In death he returned to the butterfly-meadows that had been the setting for so much of his working life. As the author of what is widely regarded as the best book on butterflies ever written, he progressed through entomology to using his insects as tools for the study of evolution, and finally (as he wrote) to 'invent and develop the science of ecological genetics.'1* In doing so he became one of the outstanding evolutionary biologists of his generation, famous not only for the quality of his science but also for the individuality, not to say the eccentricity, of his behaviour. 'Henry', as he was known to friends and colleagues, was a man about whom tales accumulated.
old college, in 1920. The formal part of his training had been largely in the classics, but he was informally well prepared in the biological sciences, notably so in entomology. Later he recorded with characteristic precision that on 27 July 1912, at the age of eleven years and three months, he had started to collect Lepidoptera with the specific objective of studying their geographical and temporal variation. In this enterprise he was joined by his father, but the younger Ford took pains to point out that they started their entomological studies together, equally ignorant of the subject. Together, in 1917, they began taking annual samples from a population of the Marsh Fritillary, Melitaea (Euphydryas) aurinia, in some swampy fields near Great Orton, a few miles north of Thursby. They continued to do so for nineteen years, and the work led eventually to a scientific paper written jointly by father and son (10)*.
Their studies of entomology stimulated much reading, and E.B. Ford was already a convinced Darwinian by the time he went up to Oxford. He had read On the Origin o f Species in bits, but was influenced by it 'indirectly more than directly.'4 He had met Leonard Darwin several times as a child, apparently after John Scott Haldane, the father of J.B.S. Haldane F.R.S., brought the Fords and Darwins together, and he had heard family discussions about Charles D arwin's views.
W hen we reach this point in Ford's career, poised between school and university, it will perhaps be helpful to pause and consider his nickname. He disliked the name Edmund, and came to be known as Henry, although the age at which this happened is obscure. It would be natural to assume that he borrowed his new name from the American manufacturer of motor cars, but Ford's friend John Haywood denies it. Apparently it was a family name that he gradually adopted.6 For the remainder of this memoir, he will be Henry.
W adham College in 1920 had no tutor in Zoology, not even an external one to look after the W adham men. Henry spent his first term in the Zoology Department without a tutor, and then made his own arrangements with G.R. de Beer (later Sir Gavin de Beer F.R.S.), a Fellow of Merton College who became a life-long friend. He took Responsions (the University's entrance examination) followed by an obligatory examination in Divinity. Because there was a 'lack of proper advice from the college'3 he took the Preliminary Examinations in Physics and Chemistry, rather than those in Botany and Zoology, before passing on to the Final Honours School of Zoology.
He found his lack of formal training in the subject to be a heavy handicap, both in itself, and in comparison with his fellows. Nonetheless he was able, while still an undergraduate, to carry out research that led eventually to four publications (1, 2, 4, 7) . He went on to gain a second class degree in 1924. 'That I did not obtain a first class degree', he wrote, 'has never handicapped me, in view of my research work and my theoretical contributions to biology. '3 The course in the Final Honours School covered the whole field of zoology, but with special reference to comparative anatomy and embryology. Julian Huxley gave some lectures on genetics but the subject received no great emphasis. Henry recollected 'There was little in the lectures that I was not getting out of the literature. I myself was concerned with the study of evolution by means of observation and experiment, an interest that derived from our work on Melitaea. No such idea was considered in the course at Oxford. I was the only undergraduate who researched in genetics. We were given the amphipod crustacean Gammarus chevreuxi to show us segregation. I went on studying it because I realized that the genes for eye colour controlled development rates.' 'As an undergraduate, I read quite a considerable proportion of the existing books and articles on genetics, but it was not too large a field to cover in the early 1920s. I thought Darbishire's book7 the best. It was obvious even then that Punnett writing on mimicry had not properly looked at the butterflies he was writing about, and Poulton agreed. Punnett's book on poultry was trivial. I thought Morgan's book, The Physical Basis o f Heredity, one of the worst written books I had ever encountered and I think so still. Having, in my classical studies, read books by people who could write, I was horrified. How dreadful are the blots on the pages that are called figures. If anything could have stopped me from taking an interest in genetics, it would have been that book of monumental dullness and incompetent presentation. '4 The principal lecturer in zoology was the morphologist and embryologist, Professor E.S. Goodrich F.R.S. Henry noted that Goodrich, having accepted the primacy of natural selection, felt free to develop his real interest in comparative anatomy. He had no interest in studying the mechanism of evolution, and so he held little interest for Ford, who was evidently single-minded.
Henry had more in common with Professor E.B. Poulton (later Sir Edward Poulton F.R.S.), who was an ardent selectionist. Ford thought that Poulton was cleverer than Bateson, but had made less of a reputation owing to his ignorance of genetics. Poulton persuaded Henry to write a large paper on the geographical races of the butterfly Heodes phlaeas (1) . It was published while he was still an undergraduate, but afterwards he regarded it as a great mistake. It took far too much time from his work for Honours Zoology while he was also engaged in research on Gammarus.
Poulton introduced Henry to Sir (Edwin) Ray Lankester F.R.S., a great figure of an earlier age, and a friend of Darwin and Pasteur. He was then an old man, but with an absolutely clear mind. Henry recalled 'I was not really able to influence Lankester's views on evolution because his interest was by then firmly fixed on comparative anatomy. In his younger days he had been alive to other aspects of zoology. For example, he was the first to use a spectroscope in zoological studies. Lankester once threw a great auk's egg at me.'4 No explanation was given about the cause of the last event.
The most important influence during Henry's undergraduate career was Julian Huxley (later Sir Julian Huxley, F.R.S.). Huxley was never his tutor (despite the statement in reference 96), but they had common interests in genetics. Henry wrote, 'I owe him a great debt, especially for inspiration. While I was still an undergraduate, he and I combined, as equal partners, to research on the amphipod G. chevreuxi and showed that specific genes may control the time of onset and rate of processes in the body. We were always alive to the evolutionary importance of that discovery. '4 The other great influence was R.A. Fisher (later Sir Ronald Fisher F.R.S.). Julian Huxley had told Fisher about Ford, who was then still an undergraduate. As Henry recounted it, 'He decided to travel to Oxford from Cambridge (where he was a fellow of Caius College) to see me. It did not occur to him to let me know he was coming, so when he arrived at Wadham College (I suppose Julian had given him the address), I was out. Accordingly, he settled down to wait for me to return. Fisher often visited me at Oxford, and I was constantly going to see him at Harpenden or at Cambridge. He never visited anyone at Oxford but me. '4 After gaining his B.A., Henry stayed on at Oxford to carry out research for the B.Sc., which was awarded in 1927. Julian Huxley had left to take up the Chair of Zoology at King's College, London in 1925 London in (not 1927 as stated in reference 90), so presumably from then on Henry was working without supervision.8
P e r s o n a l i t y
Before contemplating Henry Ford's subsequent career and scientific achievements, it may be appropriate to observe his character and interests. He was undoubtedly 'one of a kind', and there can be no better introduction than that given by the Hon. Miriam Rothschild F.R.S. She had corresponded with Henry before they met. In 1956 (when she was Mrs George Lane) she arranged to call upon him for the first time, at his office:
Professor Ford suggested that I came along the next day at 11 o 'clock, and I duly did so, knocking on his door punctually as the clock struck. After a moment's silence there was rather a plaintive long drawn out cry: 'come in!' I opened the door and found an empty room. I looked round nervouslynot a soul to be seen, but an almost frightening neatness pervaded everything. Each single object, from paper knife to Medical Genetics, was in its right place. Each curtain hung in a predestined fold, and you felt that if a slight breeze or an unexpected earth tremor had disturbed one of them, it would automatically have resumed its rightful position. An unkind fate seems to have decreed that I share all my rooms with Typhoon Agnes: the sight of this distilled essence of neatness and order took my breath away. I stood there, probably with my mouth open, trying to reconcile this vacant room with that ghostly cry -had I dreamed it? -when suddenly Professor Ford appeared from underneath his desk like a graceful fakir emerging from a grave. Apparently he had been sitting crosslegged on the floor in the well of his writing table, lost in thought, but he held out his hand to me in a most affable manner. His explanation for this rather startling welcome was: 'My dear Mrs Lane -I didn't know it was you.9
Neatness and precision were shown in every aspect of Henry's appearance and behaviour. He dressed habitually either in a dark suit, or a sports jacket, cavalry twill trousers, and highly polished brogues. Out of doors he favoured a brown trilby. His attention to detail was apparent in his speech, as he carefully pronounced, in a rather high pitched tone, every vowel and consonant, often preceding his utterances with a sharp intake of breath (a habit much mimicked by the undergraduates). He was a masterly lecturer, with an intimidating style. He would start exactly on time, with little or no preamble, and woe betide any latecomer, who would be fixed with a basilisk stare until he had found his seat. Exactly at the end of the allotted period Henry would stop, as if he had planned the address to the second. Indeed he probably had, for his lectures were meticulously prepared, and he would tolerate no interruptions during the 20 minutes or so before he was due to speak. His mode of delivery was so individualistic that the lecture was sometimes enjoyed as much as a performance as a source of enlightenment. He spoke with an exaggerated precision, always, it seemed, favouring archaisms over modem usages, so that he referred to 'the thrush bird', 'the snail animal', 'the lantern slide', 'the flying machine' and 'the photographic camera'. Other biologists were designated as 'my friend, Theodosius Dobzhansky' (relishing every syllable), 'my friend, Sir Ronald Fisher', and so on. Once he even produced 'my friend, the Pope' (having been granted a private audience with Pius XII10). There was rather little in his lectures about those who were not his friends.
Professor Donald Michie affectionately recalled Henry the teacher:
As a member of the ex-service influx after the war, I struggled along, a nondescript pre-clinical student, with a hobby beyond my means -conducting in the kitchen and basement o f my lodgings a breeding study of the coat colours of pet mice. Henry Ford delighted to present himself to students as a terror. When apprehension faded, the imprint which endured was of a passion for poise, for meticulous thoroughness, and, above all, for style. He tirelessly perfected these qualities in himself, and when he fancied that he saw a glimmer in others, he recognized it with startling generosity. To navigate for a spell by his light was to have one's course changed, gradually or swiftly, but, inescapably, for the better.11
The gift of his friendship was bestowed with a very fine discrimination. The criteria for acceptance included social standing, intelligence, and a resistance to being intimidated. His great charm to those on the 'accepted list', was balanced by a level of brusqueness or downright rudeness to those who were not. He gave the strong impression of being a misogynist.
There are many 'Henry stories', but the most famous of them all tells about a time when progressively declining numbers of male undergraduates attended his lectures. Perhaps it was early in the war, when one by one the men were called up, or perhaps it was just that the women were more assiduous. In any event the numbers of men went down until there was only one, when Ford replaced his customary greeting 'Gentlemen!' by 'Sir!'. Eventually even the single male failed to turn up, and Henry entered the lecture room to find only women. 'How extraordinary', he said 'there is no one here', and he left the room.
On another occasion a graduate well-known to him knocked on his door to make an enquiry. As she entered, Henry said, 'I would like you to take a letter'. 'But Professor Ford', she replied, 'I am not your secretary'. 'In that case, go away. ' Later, as a Fellow of All Souls, he strongly opposed allowing women to dine in the College, believing (as it turned out, rightly) that this was the first step towards their admission to the Fellowship. One evening, in the common room, there was a lull in the conversation, and Henry remarked in a stage whisper that all, including the guests, could hear, 'I see the Warden has brought in a woman'.
Against such tales, and there are many, must be put the testimony of women who found him charming and kind. The late Dame Janet Vaughan F.R.S. wrote: I hope you can put in some words to indicate that the public view o f his dislike o f women was myth rather than reality. I looked on him as one of my real Oxford friends. I often lunched with him in his room in All Souls... He taught me to like Dubonnet. Later he often asked me to dine at All Souls. I gave a special dinner for him in Somerville when he became a Professor o f the University. I think I can say we enjoyed one another's company. He taught me a great deal. I look back on him as one of the great traditional men of learning. 12 Dr Anne McLaren D.B.E., F.R.S., who was his first female tutorial student, describes him as an excellent tutor, 'always exceedingly polite', and an inspiring teacher. He had a close friendship with the late Mrs. J.B. (Evelyn V.) Clark F.S.A., his partner on archaeological expeditions to Cornwall. She also helped him with many of his scientific books, carefully reading and criticizing them. He was a close friend of Miriam Rothschild, who proposed him for the All Souls Fellowship (so that he was known for the first few years in the College as 'Mrs Lane's Fellow'). She wrote of an 'extremely kind and understanding aspect of Henry Ford's many sided and gifted personality -which he tries to conceal behind a smoke screen of a characteristic and biting form of wit' .9
What can be made of these contradictions? Perhaps people have taken Henry Ford's homosexuality and his staunchly traditional views about the way the world should have been, and wound them together into misogyny. There were certainly fewer women than men on his 'approved list', but his avoidance of, or rudeness to, those not on that list happened without regard to gender. For example, he greatly disliked J.B.S. Haldane. The late Dr Robert Creed recalled an occasion when Haldane, on a visit to Oxford, was looking for Henry.
Very agitated, Henry sought out Robert saying, 'take me home, I do not want to talk to that man'. At that time Robert had a Brooklands Riley competition car, a very small open two-seater, in which one sat about four inches from the ground. When Ford had inserted himself, with hat and briefcase, and Robert was at the front cranking the engine, Haldane turned up, bent down and said, 'Ah, Henry, I wanted to talk to you'. To this Ford replied from his position near the road, 'I am so glad to see you, Jack. I would be delighted to talk to you, but we are very busy. In fact, as you see, we are so busy that we have to use a motor racing car to get about'. 13 Henry's range of knowledge was wide and deep, but idiosyncratic. He was little interested in current affairs and hardly ever read the newspapers, listened to the radio or watched the television. He disliked mechanical devices, and would call any that particularly irritated him, or that he wanted to belittle, an 'engine'. This term covered all grades of complexity from corkscrews to centrifuges. In a very general way he disapproved of modernity.14 It was in the Victorian age that he found his peace.
Dr Bryan Wilson wrote:
Behind the lightly-made remarks, the little jests, and tidy anecdotes, there was often a fund of detailed knowledge, sometimes of a surprisingly recondite kind, which was never paraded, but which was occasionally and unexpectedly elicited by some chance observation. He might be lured by an utterance of a line of verse into continuing the quotation. He could talk easily about Ruskin's ideas of art; about volcanoes; the later years of Napoleon on St Helena; or the court life and family affairs of Queen Victoria, who was by way of being -if I may put it so, one of his 'heroes' -for his view of the world did not admit of heroines... In this College we shall remember him for his repertoire of stories, each with a long polished patina acquired in much telling. If, occasionally, one might have heard a tale too often, one never failed to admire the way in which it was told. For some of our younger Fellows... this was a style of discourse unlike any other, of a kind they had never heard before and will, alas, never hear again. That they so much appreciated it, and appreciated him, was one of the particular pleasures of his declining years. 2 He was, of course, thoroughly knowledgeable about archaeology, which had been an absorbing interest all his life. He concentrated on various aspects of the Roman Military system, and on the late Iron Age (La Tene) in Southern England. With his friend Evelyn Clark he carried out the first modem excavation of a complete fogou (a Cornish souterrain of the Iron Age), and he was lucky enough to discover the first non-Roman Iron Age sculpture to be found in situ in England. He was also the first person to point out the significance of the fogous located, and now being excavated, at Alcalar, in the Algarve region of Portugal.15 He published two papers about his archaeological work (51, 64), both of them with Mrs Clark.
His interest in archaeology and things Roman no doubt contributed to his love of Italy. As a child he had spent periods in Sicily, and later he worked in Pisa and Pavia. He spoke Italian, and joined Professor Valerio Scab to study butterflies in Tuscany. Italy was not the only country that he visited regularly. He wrote that he had been to Holland two or three times a year for more than 40 years (except during the second war), but tantalizingly did not reveal for what purpose.3 He also regularly visited the U.S.A., and travelled to Canada, Denmark, France, Finland, Germany, Norway, Sweden, Egypt, The Kingdom of Jordan, Northern India, Australia and New Zealand.316
The subject of his travels leads us to a mystery, how Henry occupied himself during the Second World War. When asked by Professor J.J. Murray, then a research student, why he had stopped taking samples of Meadow Brown butterflies after 1939, Henry replied, 'Some of us were needed -at once'. However, there are eyewitness accounts of wartime tutorials in Oxford, during which he knitted woollen balaclavas and socks for the Navy.1 Moreover, he published eight papers, revised Genetics fo r Medical Students, and wrote Butterflies, all between 1939 and 1944. He seems to have taken annual samples of Scarlet Tiger moths at Cothill, Berkshire during the same interval (35). None the less the stories persist that he was engaged in some sort of secret work, perhaps through his friendship with F.A. Lindemann F.R.S. (Lord Cherwell, Churchill's wartime scientific adviser), and that this took him to the United States, where for a time he had a house in New Jersey.18 There are picturesque but unsubstantiated tales of Henry at meetings in Downing Street, at Bletchley Park among the code-breakers, even of Henry in the Foreign Service, posted to Istanbul. However, his friend Sir Patrick Reilly G.C.M.G., who was British Ambassador in Moscow, knew of no such activities.19 Henry was certainly not at Bletchley.20 The mystery remains.
Perhaps it was the background of his childhood that started an interest in the architecture and contents of church buildings. He became an assiduous visitor to churches and cathedrals,17 a taste that led at last to his book on the church treasures of Oxfordshire, for which Mr John Haywood took the photographs (95). The book was well reviewed by his friend Dr A.L.Rowse in the Spectator, and by the Bishop of London, but criticized scathingly in the Oxford Times, which accused him of many inaccuracies.
In his later years at All Souls he was Senior Dean, and made the college chapel his very special concern, assisting the Chaplain with the organization of the services. Bryan Wilson remembered:
Often, on a term-time Saturday evening, he would excuse himself after dessert, saying, 'I have to go. You see, dear old man, I have to be up early tomorrow -at quarter past six.' It was a remark that lent to religious observance at All Souls an aspect of austerity quite unfamiliar even to regular chapelgoers. On Sundays, it was a point of honour for Edmund to get to college early in order to have everything in the chapel ready on time -indeed, well before time.
For all his love of the Chapel, I do not think that Henry... was an especially religious man. Rather, he was a man who enjoyed and respected religion, at least the traditional religion of English society... I say that Henry 'enjoyed' religion because he derived such pleasure from all the various subjects that engaged his intellectual attention. Certainly there was nothing morbid or forbidding in his feeling for religious things and places. '2 Thus, in his last years, he returned to the comforting rituals of the Church of England, rituals that must have been imprinted upon his growing mind so many years ago, with his father in Cumberland. Here his memory was a little at fault, for the work with Julian Huxley was aided by the Department of Scientific and Industrial Research, as was the later work solely by him on Gammarus (see acknowledgement in (5)).
He was elected Fellow of All Souls College in 1958. For some time thereafter, he believed that he was the first scientific Fellow since the 17th century, and was heard on occasion to refer to 'my predecessor, Sir Christopher Wren'. Alas, the records of the college showed otherwise, but he was certainly the first All Souls man to be a Fellow of the Royal Society in more than a century. During his career, Henry served on several important committees, notably the Wildlife and Conservation Committee of the Ministry of Town and Country Planning, under the chairmanship of Julian Huxley. In 1946 they produced a White paper recommending that 'The government should now take a general responsibility for the control of the flora and fauna of this country and for the protection of features of geological and physiographical interest.' The report was accepted, and led to the establishment of the Nature Conservancy. In 1949 Henry became one of its founding Members, serving until 1959.
He was also a Trustee of the Nuffield Foundation, and in 1963 he instigated, with Dame Janet Vaughan, a grant of £350,000 to the University of Liverpool, for setting up a Unit of Medical Genetics, which included among its leading lights Dr C.A.Clarke (later Sir Cyril Clarke F.R.S.) and Professor Philip Sheppard (later F.R.S.), who had been Henry's most brilliant research student. According to The Times 'It is an open secret that via the foundation Ford himself made a handsome contribution to this endowment. He also made many other generous gifts to impecunious colleagues and students'.21 Sir Cyril Clarke recalls that at the opening of the Unit, Henry gave 'a superb reception -one example of his outstanding generosity and kindness -and the echoes of that party still reverberate in the medical school.'22
With Professor Cyril Darlington F.R.S., R.A. Fisher, Julian Huxley and Miriam Rothschild, Henry prepared a scientific report to the Wolfenden Committee, which was considering possible changes to the laws relating to homosexuality. Miriam Rothschild recalled:
Our joint report was eventually well-received, and large chunks of it were incorporated almost verbatim in the Committee's final publication. Few people who have appreciated the beneficial changes which followed are aware of the major role played by E.B. Ford in achieving this objective. Attitudes and opinions have changed so radically during the last few decades that it is difficult to believe how much courage was needed to produce a document of this sort in the fifties and sixties. I saw with the greatest admiration and respect how Professor Ford pursued our aims with relentless tenacity, courage and ultimate success. Moreover he retained his amusing sense of the ridiculous Skeletal though it may be, the list makes a good base for contemplating Henry's work. The different pieces of research can be treated more or less in the order that he chose, before going on to consider the very important contributions made by his scientific books.
Numerical fluctuations in Melitaea aurinia (10)
In 1917 Henry and his father began to study the colony of Melitaea (Euphydryas) aurinia near Great Orton. The locality was already known to collectors, who had been recording the insect's abundance there since 1881, when it was common. The numbers grew until 1894, reaching exceptional levels and continuing so until 1897, when they started to decline. They were small from 1906 to 1912, and very small from 1912 to 1920. After 1920 there was an explosive growth, and by 1924 the butterflies were so common that several of them could often be caught by a single sweep of the net. The numbers stayed at high levels until the Fords ended their observations in 1935.
The butterflies varied very little from one to another during the first time of abundance, and throughout the period of decline. However, as the numbers grew from 1920 to 1924 there was an extraordinary outburst of variation. Hardly two individuals were alike, and departures from the normal colour-pattern, size and shape were common. Many were deformed in various ways, and some were clumsy on the wing or even unable to fly. When, after 1924, the growth of numbers had ceased, the population settled down again to a roughly constant form that, however, was recognizably different from the one that had predominated during the first time of abundance.25
Henry believed that this work gave good evidence that natural selection relaxes when a population is growing, so that all kinds of oddities are 'allowed', and that when the numbers in the population become stable, selection is intensified once more, removing any extreme variants. This interpretation has not been generally accepted, for two reasons. In the first place the appearance of strange varieties preceded the major growth in numbers. Secondly, the original inhabitants of the Great Orton population deviated from the normal form of M. aurinia, but after the expansion they more closely resembled it. These facts suggest that the growth in numbers and changes in form were the results either of an altered environment or of an invasion from outside the colony.26
'Rate-genes' and the work on Gammarus chevreuxi (2, 4, 5, 7, 8) Henry carried out the work on Gammarus in company with Julian Huxley, starting in 1923 during his third year as an undergraduate. Their study originated in an observation by E. W. Sexton that the eyes of a red-eyed mutant darken with age. Ford and Huxley found a gene whose alleles affected the rate of darkening, and segregated in a Mendelian manner.27 The rate of darkening was also affected by temperature, and by the organism's rate of growth. The two workers emphasized the potential genetic and developmental importance of genes affecting the speed and time of onset of bodily processes, drawing parallels between the acquisition of eye colour in Gammarus and the same process in man, and emphasizing that the differences between men and apes could be interpreted in terms of quantitative genetic differences in developmental rates. They did not claim to be the first to discover 'rate genes', correctly ceding the priority to Goldschmidt and his co-workers28 (but see also references (91), (93), and (94)). (39, 45, 50, 56, 61, 66, 67, 67, 69, 72, 75, 83) Henry stated (above and (90)) that his concept of ecological genetics emerged from studies of the Meadow Brown butterfly, Maniola jurtina, although in the preface to Ecological Genetics (74) he writes that the book was planned, 'in considerable detail' in 1928, as a response to some early theoretical work of R.A. Fisher.29 This was 18 years before he started seriously to investigate Maniola, and 36 years before the book was published. The two statements are not, of course, incompatible if his 'Fisherian' view evolved to maturity in the studies of the Meadow Brown.
The ecological genetics <?/Maniola jurtina
Henry and his colleagues (Professor W.H. Dowdeswell and the late Drs E.R. Creed and K.G. McWhirter) analysed the variation, between individuals and between populations, in the numbers of spots on the hind wings of the butterflies. This is an unusual kind of diversity, neither conventional polymorphism nor conventional metrical variation, although the spots vary in size, so that the absence of a spot might be considered to be the extreme of a continuum. Henry soon found that within some populations the numbers of spots were bimodal, so that he had to plot distributions rather than mere means and variances. There were also differences between the sexes, the spot-distributions of males being less variable from place to place than those of females, and for this reason most of the work concentrated on the females. Henry divided the variation into two categories, 'first-order' distributions that differed in modal numbers of spots, and 'second-order' distributions that differed in the proportions of different spot numbers within the 'first-order' classes.
The geography of the first-order distributions showed some very interesting features. Throughout a large area of southern England, from West Devon to the North Sea, and northwards to the Midlands, the distributions were of a uniform type, with the females unimodal at 0 spots. This type was also widespread in Europe The apparent constancy, despite great differences in temperature, rainfall and vegetation suggested strong stabilizing selection. In the Scilly Isles, however, the distributions differed from island to island. Initially the three large islands (Tresco, St Mary's, and St Martin's) had very similar spotdistributions, whereas the others had variously divergent ones. Henry and his colleagues concluded that the butterflies on the large islands had become adapted to the 'average' of a large variety of habitats, while those on each small island became adapted to its own idiosyncratic subset of habitats.
Even more remarkable were observations in Cornwall, at the border of the East Cornish distribution (modes at 0 and 2 in females) and the Southern English distribution (unimodal at 0). Henry and his colleagues found that the transition from one type to the other took place over tens of yards, in the absence of any barrier to movement, yet the spot-distributions were stable across great distances on either side (tens of miles to the west, and hundreds to the east). Furthermore, this sharp zone of transition moved dramatically fom one year (generation) to the next, in some years by as much as 40 miles. Henry and his colleagues explained these phenomena as due to very intense natural selection, and supposed that the transitions must involve a small number of genes with discontinuous effects.
The work on M. jurtina suffered the misfortune that the butterflies proved very difficult to breed in captivity, so that it has not been possible definitively to discriminate between the hypothesis of intense selection and other possibilities (for example, that in the whole transitional region jurtina is develomentally unstable, perhaps because of hybridization between geographical races). McWhirter, after much trying, was able to get heritabilities of spot numbers in butterflies from the Scillies, but the data were few, and the values (0.63 ± 0.14 in the females) could allow naturally selected genetic changes in some circumstances, and environmentally induced changes in others. There are no data for the Cornish transitional region.
In summary, the work of Ford and his colleagues on the Meadow Brown has produced some of the most remarkable observations ever made in evolutionary genetics. These observations can reasonably be explained by intense natural selection, as Henry has argued, but the final proof must await more breeding experiments, if, that is, the methods can be perfected. The work on Maniola is reviewed in (74) and (83).
Polymorphism defined (22, 32, 48, 49, 54, 57, 71, 76, 77) It is a tribute to Henry's pre-eminence in the field that undergraduates often suppose him to have discovered genetic polymorphism. Of course he did not. The phenomenon, and the term, were well known to his predecessors, including Poulton. What Henry did was quite as important. He defined it rigorously, drawing the distinction between neutral and selected polymorphisms, and between balanced and transient ones. Furthermore he drew attention to the circumstances that were likely to give rise to it, and the genetic consequences likely to ensue from it (notably the evolution of 'supergenes' or, in more modem but less elegant language, strong linkage disequilibrium, which should be favoured in many circumstances when selection acts to maintain polymorphism).
His definition of genetic polymorphism, 'the coexistence of two or more discontinuous forms of a species in such proportions that the rarest of them cannot be maintained merely by recurrent mutation' contains an implicit 'opposed by selection' at the end of it, because Henry believed that selectively neutral mutants were rare and unimportant, except possibly as a source of modifier genes. Geneticists dealing with the more recently discovered polymorphisms among protein and DNA sequences have criticized Henry's exclusion of neutral variation, but it must be remembered that he was largely considering genes with obvious visible phenotypes, where the evidence for selection is still on his side.
This evidence, derived from other polymorphic systems, led him to believe that the human ABO blood groups represent a balanced polymorphism. Consequently he predicted that the different genotypes would have different susceptibilities to disease (26), and this indeed proved to be the case.30 His observation (with others) that polymorphism is often associated with groups of genes in linkage disequilibrium led him to interpret blood groups as supergenes, and to encourage research by C.A. Clarke and P.M. Sheppard that led to the prevention of Rhesus haemolytic disease of the newborn. By a similar logic he saw that the self-incompatibility systems in plants could be considered as supergenes, and was able to draw parallels between the genetics of Batesian mimcry in butterflies (15) , of blood groups in man, and of the heterostyle and homostyle compatibility polymorphisms in primroses (74).
Henry argued that the advantage of the heterozygote is by far the commonest force acting to balance genetic polymorphism. He reasoned that even if a polymorphism originated by some other means, heterozygous advantage would evolve through the selective modification of dominance, the heterozygote coming to express the most advantageous aspects of both alleles. Panaxia dominula (35, 74, 82) Henry started a description of the work thus: 'No natural population of animals in the world has been so fully quantified as that of the Scarlet Tiger moth, Panaxia dominula, at Cothill in Berkshire.'(74) Certainly an enormous amount of labour has been devoted to it, first by Henry and R.A. Fisher, then by Professor P.M. Sheppard F.R.S., Dr. L.M. Cook and Professor D.A. Jones.
Genetic drift and
The study by Fisher and Ford began in 1939, following the observation that the Cothill population contained a melanic variety, medionigra, which was unknown elsewhere, and that its frequency seemed to have recently increased. They recorded the frequencies of the three genotypes, dominula (the wild-type homozygote), medionigra (the heterozygote) and bimacula (the 'mutant' homozygote), every year from 1939 to 1946. After 1940 they also estimated the total numbers of the moths by the technique of mark-release-recapture (24). Over the seven years of observation, the frequency of the medionigra gene significantly declined. Fisher and Ford argued that the decline must have been due to natural selection because the population sizes year by year were too large for the change to have been brought about by random genetic drift. This was challenged by Professor Sewall Wright, who argued that their conclusion depended upon an assumption about population sizes in 1939 and 1940, and that the effective population sizes might be considerably lower than those estimated.31 Later work by Ford and his colleagues showed that Wright's interpretations, although logically valid, were wrong in fact (see (74) and (82)).
Henry's statement in the list of his contributions, 'Genetic drift excluded as an evolutionary mechanism' must have been written with his tongue firmly in his cheek. While he was right about the change of gene-frequency in even this work did not exclude drift, which is a mathematical inevitability. In 1982 it was perfectly clear that drift must have some role in evolution. (9, 23, 57, 78) Ford adopted and interpreted Fisher's theory of the evolution of dominance,32 but his most important contribution to the subject was an experimental one. He showed that it is possible to select for dominance or recessiveness using organisms from a wild population. Fisher had done the same using domesticated poultry, but Henry's study was crucial because otherwise the argument could have been made that domestication had produced an unnatural genetic malleability.
Dominance and Abraxas grossulariata
Henry found a heterozygote for the lutea gene of the Currant Moth, Abraxas grossulariata. In the homozygous condition, the gene causes the wings, which are normally white or pale cream, to become suffused with a deep sulphur yellow. The heterozygote (semi-lutea) is intermediate. Henry selected the palest and the yellowest heterozygotes, and crossed like with like. After only three generations of selection he obtained in one line some heterozygotes that were indistinguishable from lutea, and in the other line some that were indistinguishable from the wild-type. This showed the availability of natural genetic variation on which selection could act to modify dominance. The homozygotes were modified in the same direction as the heterozygotes, but to a lesser degree. Lepidoptera (25, 27, 29, 30, 33, 34) .
The chemistry o f pigments in the
In these six papers Henry makes use of chemical tests to investigate the occurrence of several different pigments (anthoxanthins, pterins, and red pigments of six types) in various groups of butterflies. While the results did not produce any taxonomic upsets, they represent the first determined attempt to make use of chemical characters in the classification of Lepidoptera, and produced, on a large scale, the first independent evidence for the validity of the taxonomic groups in the Order.
Apes tasting phenylthiourea (20)
The ability to taste phenylthiourea is polymorphic in man, and tasting is dominant to non tasting. The frequency of the dominant allele varies from about 0.30 among some Australian aborigines to about 0.85 among some American Indians. With R.A. Fisher and Julian Huxley, Henry tested other primates, in British zoos. Twenty out of twenty-seven chimpanzees were tasters, as were two out of three orangutans. Other species were represented by only one or two individuals, some being tasters and some not. The importance of these observations is that they strongly suggest a polymorphism older than the species, and therefore one that is maintained by natural selection. The agent of selection is not known.
Other research
Henry's other research included a study, with R.A. Fisher, of the relation between the numerical abundance of butterfly species and the degree of variability in the colours of their wings (3, 6) , and a survey, with Dr C.S. Elton and Dr J.R. Baker (both later F.R.S), of parasites in wild mice. Henry described the latter as 'a waste of time '.3,33 B o o k s Henry's books are a remarkable achievement. He had a clarity of exposition and an elegance of style that have hardly been bettered in the biological literature. He started at the age of 30 with an elementary text, Mendelism and Evolution (11), that was still in print as an eighth edition 35 years later. Genetics fo r Medical Students (26), first published in 1942, had a similar span of life, in seven editions. In 1945 came the most famous book of all, Butterflies (31) the first of the New Naturalist series. Ford's combination of natural history and science, supplemented by Samuel Beaufoy's brilliant photographs, made a best seller. It remained in print for more than 30 years, and sold about 53,000 copies in hard-back, sales that would do credit to a successful novelist, and that far exceed the sales of most natural history titles today. The New Naturalists1 , gives a detailed account of of Butterflies, and of its successor, Moths (53). The latter did not do as well, but still it sold 14,000 copies. Peter Marren summed up the appeal of Ford's writing: This was a galaxy of talent indeed, and a testimony to Henry's skill in choosing students and colleagues, but there were other galaxies that did not get a mention. The book was brilliantly and annoyingly parochial. Henry did not like mathematics, despite his friendship with Ronald Fisher, so that other theoreticians got short shrift. Nor did he like molecular biology, so that even in later editions of the book there was little about variation in proteins or DNA. Workers in the U.S.A. were largely ignored. One year before the last edition of Ecological Genetics, in 1974, R.C. Lewontin produced another brilliantly and annoyingly parochial book, The Genetic Basis o f Evolutionary Change. The two works, both major events in the history of evolutionary writing, hardly shared a reference in common. But still Ecological Genetics, like its American counterpart, is necessary fare for serious workers in the field, still it is the clearest and least compromising statement of the 'selectionist' view, and still it is a joy to read.
Henry's other eight books do not measure up to these, but they all carry his stamp of literary distinction. The study o f heredity appeared as part of the Home University Library series. It was a more elementary version of Mendelism and Evolution, and was brought up to date in Understanding Genetics with some personal recollections thrown in. It is an entertaining mixture that contains one of Henry's more memorable pieces of advice, 'Semi permanent camping begins with an unstinting visit to a really good grocer.' For Mimicry, written with G.D. Hale Carpenter, Henry contributed the chapter on genetics. Genetic Polymorphism was a short book, more an extended essay, reviewing his favourite subject. Taking Genetics into the Countryside could be described as a combination of Ecological Genetics, Butterflies and Moths, written for the general reader.
L ast days
As Henry grew older, he valued more and more his association with All Souls College. His housekeeper, on whom he depended, died in 1985, and then his house in Summertown was burgled. He lost treasured heirlooms, and was much grieved. He dismissed his replacement housekeeper, and lived alone, given kindly aid by Mrs Rosemary Giedroyc, Mr John Haywood and other friends and colleagues. He had suffered over the years from glaucoma, and bad asthma. He recovered from a heart attack in 1971, and later had a hip replaced. But still he continued to work, planning a new Church Treasures, starting a book on the causes of extinction, and corresponding with the Placitos and others about butterflies.
Sir Patrick Reilly recalled: 
B i b l i o g r a p h i c a n d B i o g r a p h i c a l M a t e r i a l
The Bodleian Library at the University of Oxford holds a large collection of material about E.B. Ford, including research documents, correspondence, descriptions of the courses that he gave at Oxford, and biographical details. It has been catalogued by Mr Peter Harper and Mr Timothy Powell, with the help of Mr P.J. Placito, Sir Cyril Clarke, Professor W.H. Dowdeswell, and Professor D.A. Jones.
The Hope Collections at the University Museum, Oxford hold Ford's copies of his own books, annotated by him. They also have a large collection of reprints by various authors, divided by Ford into subject categories, as well as reprints of his own papers and those of his collaborators.
The Hope Collections house a large number of specimens of which originated from collaborative work between Ford and Mr P.J. Placito. These are all the extant specimens relevant to Ford's research. He seems intentionally to have destroyed the rest, keeping only his personal collection, which was irreparably damaged by pests while stored in an attic. 
